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© Method for mixing in a continous process granulate and/or powders and/or liquids and device for 
carrying out the method. 


® l^ethod for mixing granulates, powders and liq- 
uids in a continuous process, whereby the material 
is placed in a mixing housing (2) and is mixed 
therein with the aid of a rotor (6,7) equipped with 
mixing arms (9,12,13). The material is thereby 
moved to and fro many times during one rotation of 
the rotor, towards the rotor axis and away from it. 
For that purpose the device with which the method 
is implemented has longitudinal stators, mounted 
principally in the axial direction of the rotor, between 
which the mixing arms move when in operation. The 
mixing housing consists preferably of two chambers 
situated behind one another seen in the direction of 
the axis of the rotor and separated from one another 
^ by the rotor disk. The material which is to be mixed 
^ enters the housing in the first chamber, where it is 
^ undergoes a preliminary mix, then flows into the 
00 second chamber and is mixed further there. 
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The invention relates to a method for mixing 
two or more materials in granular form, in powder 
form or liquid, with a viscosity which is or which is 
not high, in a continuous process in a mixing 
housing, so that a mixture with a homogenous 
distribution arises, whereby those materials are in- 
troduced into the mixing housing, are mixed therein 
with the aid of a rudder rotating around an axis, 
and the mixture is finally expelled from the mixing 
housing. 

Such homogenous mixtures serve, for exam- 
ple, as basic materials for extruding and injection 
moulding of plastics. The homogeneity of such 
materials is especially important in cases in which 
one of the composite materials is a colouring ma- 
terial and a homogenous coloration of the mixture 
must be achieved. 

There are various methods and appertaining 
devices known in order to achieve the said homo- 
genous mixtures as well as possible. Those meth- 
ods have in common that those materials are 
mixed with the aid of a rotating mechanism in a 
mixing vessel which is filled with the materials 
concerned, in which they are moved around in the 
mixing housing in principally a single direction. 
With these methods it is usually not possible to 
achieve the desired completely homogenous mix- 
ture. For example, mixtures of granulates of a plas- 
tic and a colouring material will always show the 
colour in stripes. This is not improved by continu- 
ing the mixing process for a longer period of time; 
on the contrary: in that case a certain separation 
will even occur in due course as a result of the 
differences in the densities of the various materials. 

The aim of the Invention is to nevertheless 
achieve the desired homogenous mixing, and to do 
so in a reasonably short time. 

The invention is based on the insight, that if it 
is possible to make a mixture of materials, with 
which a mixing housing is filled, move quickly 
successively in different directions, as a result of 
which a sort of zig-zag movement is achieved, 
instead of having it rotate in one direction, the 
intended results are obtained. The method accord- 
ing to the invention is characterized to that end in 
that the mixing process takes place by moving the 
material several times in the mixing housing in 
relation to the rotational axis of the mixing rotor, 
alternately towards and from the rotor axis, during 
one rotation of the mixing rotor. This prevents the 
entire contents of the mixing housing as a whole, 
or at least a large part thereof, from simply rotating 
along together with the mixing rotor- 
It appears, that especially if the change of 
direction of movement takes place with a frequency 
of 25 or more per rotation of the mixing rotor, the 
desired effect is achieved for a large assortment of 
materials of various grain sizes and viscosities. 


As already stated: the advantages of the meth- 
od become especially obvious if the aim is to mix a 
colouring material - in the form of granulates, pow- 
ders or of a very viscous liquid - a paste - with a 
5 plastic in powder form or as a granulate. 

When mixing certain components, especially if 
those components are powders, but also when one 
or more powders must be mixed with one or more 
granulates, or granulates must be mixed with one 
10 another, it is advantageous If the mixing process 
according to the invention takes place successively 
in two mixing chambers situated behind one an- 
other in the direction of the axis of the rotor, 
whereby the material is Introduced in the first mix- 
75 ing chamber, there undergoes a preliminary mix- 
ing, and flows from there to the second mixing 
chamber where it is mixed further and from which 
it then flows out of mixing housing. 

The mixing process thus is this carried out in 
20 two 'steps'; the components are forced to undergo 
both steps, in chambers which are more or less 
separated from each other, as a result of which it is 
not possible that part of the material 'falls' through 
the mixing housing unmixed or virtually unmixed 
25 by the mixing mechanism. As a result of the fact 
that the inlet opening and the outlet opening are 
not located in one chamber, the way between the 
two is blocked for the components. 

The invention also includes a device for im- 
30 plementing the method according to the invention 
in a principally circular-cylindrically shaped mixing 
housing with the Inlet and the outlet opening of the 
chamber in the cylinder wall and approximately 
diametrically opposite one another, and with a mix- 
35 ing rotor in the mixing housing, which can rotate 
around an axis which coincides with the cylinder 
axis. 

Characteristic for that device is that for the 
material, present in the housing and which is made 
40 to move by the rotor, fixed obstacles are present in 
the housing, that the mixing rotor is equipped with 
mixing arms which extend principally in the direc- 
tion of the rotor axis and that those obstacles and 
the mixing arms are placed in such a manner in 
45 respect of one another, that during rotation the 
material is moved several times during one rotation 
in a principally radial direction, alternating towards 
and from the rotor axis. 

The material in the mixing housing is moved, 
50 as a result of the fact that it 'bumps' against the 
obstacles, the mixing arms and the walls of the 
housing, in directions which are more or less at 
right-angles to the 'route' between the inlet and the 
outlet opening. A particular flow field for the ma- 
ss terial arises, whereby it is led alternatively towards 
the rotor axis and from it; a more or less zig-zag 
movement. 
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The mixing rotor is preferably designed as a 
flat, disk-sliaped part, mounted in a detachable 
manner approximately In the middle of the mixing 
housing on a rotor axis, which extends through a lid 
of the mixing housing into the chamber, is fixed 
therein with bearings, is specially sealed and runs 
through to approximately half-way in the mixing 
housing, whereby the disk-shaped part is equipped 
with one or more rings of mixing arms, which 
extend on each side of the disk in directions, which 
are principally perpendicular to the flat disk-shaped 
part and which have the shape of longitudinal 
beams, and that the fixed obstacles are one or 
more rings of beam-shaped parts, which are moun- 
ted by their end-surfaces against the insides of the 
one lid and the other lid, respectively, of the mixing 
housing, arranged principally symmetrically around 
the cylinder axis and extending In a direction, 
which is principally parallel to the cylinder axis, up 
to a certain distance from the rotor disk - the inner 
stators whereby the radius (radii) of the ring(s) 
varies (vary) from that (those) of the ring(s) of the 
mixing arms, while those obstacles may possibly 
include beam-shaped parts - the so-called outer 
stators - positioned in their longitudinal direction 
against the inner wall of the cylinder wall, running 
principally parallel to the cylinder axis. 

It is noted, that especially with a view to the 
material - and therefore also the weight - saving, 
both the stators and the mixing arms are preferably 
designed as hollow profiles. 

The inner stators therefore reach from the lids 
of the housing to just in front of the lower or upper 
surface, respectively, of the rotor disk; any outer 
stators which are present run across the entire 
length of the housing. The mixing arms rotate when 
in use freely from the obstacles, and between 
them; the rotor disk therefore turns, seen in a radial 
direction, between the ring(s) of the inner stators. 
The outer stators are a kind of thickenings on the 
inner side of the cylinder wall running in an axial 
direction, against which they are fixed. It must be 
avoided that during rotation material gets stuck in 
the corners between the outer stators and the cyl- 
inder wall. To that end the connection between the 
outer stators and the cylinder wall must be smooth, 
for example rounded -off, or in a preferred embodi- 
ment according to the invention: they must form an 
obtuse angle, whereby in that case a beam is 
chosen as an outer stator with a cross-section, 
perpendicular to the cylinder axis, which is prefer- 
ably an equilateral, right-angled triangle, of which 
the slanting side, with which it lies against the 
cylinder wall, is curved outwards and follows the 
curve of the cylinder wall. 

The mixing arms on the rotor disk are, for 
example, mounted along the outer edge of the 
disk, divided regularly across the circumference 


and possibly further also in a circle situated more 
inwards on the rotor disk. The mixing arms are 
preferably beams, with a perpendicular cross-sec- 
tion which is a rectangle or a square, and they are 

5 preferably positioned on the disk in such a manner, 
that one of the diagonals runs in the direction of 
the radius of the disk; one of the ribs is therefore, 
seen in a radial direction, turned outwards. 

Surprisingly good results are achieved with a 

10 device according to the invention, of which the 
mixing arms which extend on either side of the 
rotor disk -or at least several of them: those which 
belong to an inner ring - are located in a manner 
oblique to the rotor axis, such that the longitudinal 

75 symmetrical axes of such mixing arms on the one 
side of the rotor form an obtuse angle with those 
on the other side. Often the mixing arms on either 
side of the rotor disk will belong to one another in 
pairs: two arms running in each other's extensions. 

20 Seen in a radial direction they therefore each form 
a side of a 'V in the oblique position referred to 
here. The material is pressed even more outwards, 
as it were, by the oblique position of the mixing 
arms. 

25 A set-up of the mixing arms, whereby their 
longitudinal axes form an angle of approximately 
120*. turns out in practise to produce very good 
results. 

The inner stators are also preferably beams 

30 with a rectangular or square perpendicular cross- 
section, located in such a manner on the front and 
back lid of the mixing housing that one diagonal of 
the rectangle or the square is aimed according to 
the radius of the cylinder. 

35 A well-functioning representative embodiment 
of the device according to the invention and in 
which both inner and outer stators are applied has 
a ring of four inner stators located equally divided 
across a circle circumference and six mixing arms 

40 divided equally across the circumference of the 
rotor disk on each side of the rotor disk. It also has 
four outer stators which, seen from the inlet open- 
ing of the mixing housing, are positioned along the 
inner wall of the cylinder wall, at places corre- 

45 spending with angles of 45*, 135', 225* and 
315* in respect of that inlet opening. The positions 
of the outer stators in respect of those of the inner 
stators are always staggered across an angle of 
45 • in respect of one another. 

50 As has already been explained above in the 

explanation of the method according to the inven- 
tion, it is advantageous for mixing certain compo- 
nents if the mixing process takes place in two 
steps, successively in two 'chambers'. In order to 

55 thus carry out the mixing process the mixing de- 
vice which is to be used to that end is character- 
ized in that the flat, disk-shaped part has a diam- 
eter which is only a little smaller than the diameter 
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of the mixing housing, so that it divides the housing 
into two housings, of which the first contains the 
inlet opening and the second the outlet opening, 
and in that the part is equipped with openings 
through which the material which is to be mixed 
can flow into the second chamber from the first 
chamber. 

In order to prevent the material from neverthe- 
less 'falling' during the mixing process, unmixed or 
hardly mixed by the mixing arms and/or the sta- 
tors, from the inlet opening, through the openings 
In the rotor disk and through the outlet opening 
again, the openings in the rotor disk are preferably 
located around the heart of the rotor disk. 

During the rotation the rotor disk therefore 
rotates within the housing only just free from the 
housing wall, with only a slight chamber between 
them, so that it forms a good dividing wall between 
the spaces. Naturally, the presence of inner stators 
positioned against the inner wall of the housing is 
not suitable when the said rotor disk with a large 
diameter is applied; if the disk rotates 'just' freely 
within the housing then there will be no space or 
hardly any space available for those stators. 

The invention is explained further on the basis 
of the drawing, in which 

fig. 1 shows a cross-section of a device ac- 
cording to the invention, through the 
middle of the mixing housing, perpen- 
dicular to the cylinder and rotor axes 
and with a rotor disk with a diameter 
which is significantly smaller than that 
of the mixing housing, 
fig. 2 shows a top view of such a device, 
opened-up in accordance with a cross- 
section through the cylinder and rotor 
axes, perpendicular to the cross-sec- 
tion according to fig. 1; 
fig. 3 shows a cross-section like that In fig. 1 , 
but now with a rotor disk which acts as 
a dividing wall between two mixing 
chambers and 
fig. 4 shows a top view like that in fig. 2, but 

now of the device according to fig. 3. 
The materials which are to be mixed are intro- 
duced through the iniet opening 1 into the cylinder- 
shaped mixing housing 2, which is formed by a 
cylinder wall 3 and a front and rear lid 4 and 5 (see 
fig. 2). 

In the mixing housing 2 the rotor disk 6 is 
located, which is mounted on rotor axis 7, which 
protrudes through the rear lid 5 and which is driven 
by the motor 8. 

The mixing arms 9, 12. 13 etc. are mounted on 
this rotor disk 6. These mixing arms 9, 12, 13 are 
generally hollow beam-shaped parts. On either side 
of the rotor disk 6 mixing arms extend up to a 
certain distance of the lids 4 and 5 of the housing 


2. In fig. 2 the mixing arms are applied in either 
side of the rotor 6 in such a manner, that the two 
belong to one another: they run in each others' 
extensions and are formed by one beam which 
5 runs through the rotor disk. As explained above this 
is a special embodiment; they can also be moun- 
ted on either side staggered in respect of one 
another. The mixing arms which are shown have an 
approximately square cross-section and are posi- 
10 tioned on the rotor disk 6 in such a manner, that 
one diagonal 10 of the cross-section extends ap- 
proximately in a radial direction. That means that, 
seen in a radial direction, they have one rib 11 on 
the outside. In the example drawn in the figures 1 
75 and 2 the diameter of the rotor disk is smaller to 
some degree than that of the mixing housing 11 
and the mixing arms have been positioned along 
the outer wall of the rotor. 

Fig. 2 shows how, in a preferred embodiment. 
20 the mixing arms are located slanting on the rotor 
disk. During rotation of the rotor disk those mixing 
arms 9, 12 and 13 force the material outwards, as 
shown with the arrows 14, 14A and 15, 15A. If, 
however, sticky colouring materials and/or additives 
25 are used it is then advantageous to have the rotor 
turn alternatively left and right in order to prevent 
the material becoming stuck to the stators and the 
mixing arms. The mixing arms are then preferably 
placed perpendicular to the rotor disk in order to 
30 avoid 'dead corners'. 

In the mixing housing 2 four outer stators 16 
and four inner stators 17 are drawn. The outer 
stators 16 are mounted in the direction of the rotor 
axis 7 against the cylindrical inner wall 3 of the 
35 housing 2. They form obtuse angles 18 with the 
wall 3 in order to thus avoid the fact that the 
material gets stuck in a corner during the rotation 
of the material. They are attached regularly distrib- 
uted across wall 3 and seen from the inlet opening 
40 1 at places which correspond with arcs of the 
cylinder circumference of 45', 135\ 225* and 
315 •. As a result of the fact that there is sufficient 
space between the rotor disk and the cylinder wall 
outer stators can be applied as drawn. 
46 The inner stators 17 (see fig.1; not drawn in 

fig.2) are attached to the front and rear lids 4, 5 in 
rings along circles 19 with a radius, which is small- 
er than that of the rotor disk 6, so that when the 
rotor disk 6 with the mixing arms 9, 12, 13 thereon 
50 rotates, the mixing arms and the inner stators do 
not touch each other and operate at the desired 
distance from one another. Like the mixing arms, 
the inner stators 17 have a square perpendicular 
cross-section and are mounted on the lids 4, 5 in 
55 such a manner, that one diagonal 20 is directed in 
a radial direction; those inner stators are therefore 
also set-up with one longitudinal rib turned out- 
wards. 
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Furthermore, they are positioned regularly 
across the circumference of the circle 19 such, that 
seen from the Inlet opening 1, they are located at 
places corresponding with 90 *, ISO*, 270* and 
370" along the circle. That means that they are 
located 'between' the outer stators 16. 

In fig. 1, arrows 21, 21 A etc. show how the 
material streams run when the rotor is turning. It 
can be seen clearly that the movement Is a zig-zag 
movement, alternating towards the rotor axis 7 and 
then away from it. 

In the figures 3 and 4 a device according to the 
invention is drawn which differs from that according 
to the figures 1 and 2, as a result of the fact that Is 
has two mixing chambers 21 and 22. 

The rotor disk 6 has a diameter which is only a 
little smaller than the inner diameter of the mixing 
housing. At 23 and 24 it runs just freely during 
rotation from the housing inner wall 3 and thus 
forms a dividing wall between the two chambers 21 
and 22. In the same manner as shown In the 
figures 1 and 2 the mixing arms 9, 12, 13 etc. are 
located on either side of the rotor disk 6 and the 
inner stators 26, 27 etc. are located on the lids 4 
and 5. Besides the 'ring* of mixing arms 9, 12, 13 - 
and on the other side of the rotor disk 6 the 
corresponding ring of mixing arms 26, 27 etc. - 
another ring of mixing arms 28 and 29 - and on the 
other side of the rotor disk 6 the corresponding 
ring of mixing arms 30 and 31 - is drawn on the 
rotor disk drawn in fig. 3 and fig 4. The tatter rings 
are located, seen In a radial direction, within the 
ring of inner stators 1 7. 

In fig. 3. 25 shows the openings - three in 
number - in the rotor disk 6, through which material 
can flow from chamber 21 to chamber 22 in order 
to undergo the mixing process there once again. 

Fig. 4 shows that, with the use of a device with 
two chambers and with connecting openings 25 in 
the rotor disk 6. arranged around the heart of that 
rotor disk, it is not possible for a component which 
is introduced into the chamber 21 through the Inlet 
opening 1 to leave the mixing housing again via the 
outlet opening 32 without participating In the mixing 
process; there Is no longer any 'direct connection' 
between the two openings. 

Example of a device according to the invention 

Work was done with a mixing device according 
to the invention with four outer stators, two groups 
of four Inner stators and a rotor disk with a diam- 
eter which is significantly smaller than that of the 
mixing housing and equipped with six mixing arms, 
which were located at an angle of 30 • on the rotor 
disk. The stators and the mixing arms had square 
perpendicular cross-sections and were positioned 
mutually as shown In the figures 1 and 2. 


The contents of the mixing housing amounted 
to 8 litres; the mixing housing had a diameter of 
approximately 300 mm and a height (thickness) of 
approximately 120 mm, measured Internally. 

5 The diameter of the rotor was approximately 

200 mm and the thickness thereof was 5 mm; the 
length of the mixing arms amounted to approxi- 
mately 50 mm. 

The rotational speed amounted to 90 revolu- 

10 tions per minute. (Due to an undesired large heat 
development In the mixture this speed will have to 
be lower for some mixtures.) 

The change of direction of movement amount- 
ed in this device to: 48 times per rotation. 

76 The materials which were to be mixed were: 
plastic granulates with a part diameter of 3 to 7 
mm, powders and pastes. 

With the aid of a mixing process, usual until 
now, which means: via rotation in a housing, It was 

20 not possible to achieve a homogenous mixture. 
With the aid of the method according to the Inven- 
tion a fully homogenous mixture was acquired. 
With the mixture which was acquired a good prod- 
uct was even obtained when using out-of-date plas- 

25 tic injection machines and extruders, i.e. those 
which do not or which hardly mix additionally. 

A second example of a device according to the 
invention is a mixing device In which, as shown in 
figures 3 and 4, with two rings of mixing arms on 

30 either side of the rotor disk: an outer ring with six 
arms and an Inner ring with three arms and with 
four (inner) stators. When mixing PVC powder with 
a colouring material, also In powder form, and 
when mixing granulates of both PVC and colouring 

35 material, very homogenous mixtures are acquired. 

Claims 

1. Method for mixing two or more materials in a 
40 continuous process in a mixing housing, in 

granular form, powder form or liquid, with a 
high viscosity or not, so that a mixture with a 
homogenous distribution arises, whereby those 
materials are introduced into the mixing hous- 
45 ing, are mixed therein with the aid of a rudder 

which rotates around an axis, and the mixture 
is finally expelled from the mixing housing, 
characterized in that the mixing process takes 
place by moving the material In the mixing 
50 housing several times during one rotation of 

the mixing rotor in an approximately radial 
direction in respect of the rotation axis, al- 
ternately towards and from the rotor axis, 

55 2. Method according to claim 1 , 

characterized in that the change of direction of 
movement of the parts of the material occurs 
at least approximately 25 times per rotation of 
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the rudder. 

3. Method according to claims 1 or 2. character- 
ized in that at least one of the materials is a 
plastic, or a 

mixture of plastics, which are mixed with a 
colouring material. 

4. Method according to claims 1, 2 or 3, char- 
acterized in that the mixing process in the 
mixing housing takes 

place successively in two chambers which are 
located behind one another in the axial direc- 
tion of the rotor, whereby the material is intro- 
duced into the first mixing housing, undergoes 
a preliminary mixing therein, and flows from 
there into the second mixing housing, where it 
is mixed further and from which it flows out of 
the mixing housing again. 

5. Device for implementing the method according 
to claims 1, 2, 3 or 4, with a principally cir- 
cular-cylindrically shaped mixing housing, with 
the inlet and the outlet opening of the housing 
in the cylinder wall and approximately diamet- 
rically opposite one another, and with a mixing 
rotor in the mixing housing which can be rotat- 
ed around an axis which coincides with the 
cylinder axis, 

characterized in that for the material, present in 
the housing and is made to move by the rotor, 
fixed obstacles are present in the housing, that 
the mixing rotor is equipped with mixing arms 
which extend principally in the direction of the 
rotor axis, and that those obstacles and the 
mixing arms are positioned in respect of one 
another in such a manner, that during the 
rotation the material is moved in a principally 
radial direction several times during one rota- 
tion, alternately towards and from the rotor 
axis. 

6. Device according to claim 5, 
characterized in that the mixing rotor consists 
of a flat, disk-shaped part, mounted in a de- 
tachable manner approximately in the middle 
on a rotor axis, which extends through a lid of 
the mixing housing into the mixing housing, is 
fixed therein with bearings and runs through to 
approximately half-way in the mixing housing, 
whereby the disk-shaped part is equipped with 
one or more rings of mixing arms, which ex- 
tend on each side of the disk in a direction, 
which is principally perpendicular to the flat, 
disk-shaped part, and which have the shape of 
longitudinal beams, and that the fixed obsta- 
cles are one or more rings of beam-shaped 
parts, which are mounted by their end-surfaces 


against the insides of the one lid and the other 
lid, respectively, of the mixing housing, ar- 
ranged principally symmetrically around the 
cylinder axis and extending in a direction. 

5 which is principally parallel to the cylinder axis, 

up to a certain distance from the rotor disk - 
the so-called inner stators -, whereby the ra- 
dius (radii) of that/those ring(s) differ{s) from 
that of the ring(s) of the mixing arms, while 

10 beam-shaped parts positioned in their longitu- 

dinal direction against the inner wall of the 
cylinder wall, running principally parallel to the 
cylinder axis - the so-called outer stators - may 
also belong to those obstacles 

15 

7. Device according to one of the preceding 
claims, 

characterized in that it contains outer stators 
which have such a shape, and are attached 
20 against the cylinder wall in such a manner, that 

they make an obtuse angle with the cylinder 
wall along their entire length. 

8. Device according to claim 7, 

25 characterized in that the cross-section through 

an outer stator, perpendicular to the cylinder 
axis, is an equilateral, right-angled triangle, of 
which the slanting side, with which it lies 
against the cylinder wall, is curved outwards 

30 and follows the curve of the cylinder wall. 

9. Device according to claim 5. 6, 7 or 8, 
characterized in that the perpendicular cross 
sections through the beams which form the 

35 mixing arms are rectangles or squares and that 

one diagonal of each of them runs in the 
direction of the radius of the rotor disk at that 
place. 

40 10. Device according to one of the claims 5 - 9 

characterized in that at least some of the mix- 
ing amns which extend on either side of the 
rotor disk are located in a manner oblique to 
the rotor disk, in such a manner that with their 

45 longitudinal symmetrical axes perpendicular to 

the radius of the disk at that place, in such a 
manner that the longitudinal symmetrical axes 
of such mixing arms on the one side of the 
rotor form an obtuse angle with those on the 

50 other side. 

11. Device according to claim 10, 
characterized in that the obtuse angle is ap- 
proximately 120'. 

55 

12. Device according to one of the claims 5-11, 
characterized in that the perpendicular cross- 
sections through the inner stators are rectan- 
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gies or squares and that one diagonal of each 
of those rectangles or squares runs in the 
direction of the radius of the cylinder. 

13. Device according to one of the claims 5-12, 5 
characterized in that it contains a ring of four 
inner stators located equally distributed across 

a circle circumference on each side of the 
rotor disk and six mixing arms located equally 
distributed across the circumference of the ro- io 
tor disk on either side of the rotor disk, and 
that it contains four outer stators which, seen 
from the inlet opening of the mixing housing, 
are situated along the inner wall of the cylinder 
wall at places corresponding with angles of is 
45*, 135', 225*, and 315* in respect of that 
inlet opening. 

14. Device according to claim 13, 

characterized in that the positions of the outer 20 
stators in respect of those of the inner stators 
are always staggered by an angle of 45' in 
respect of each other. 

15. Device according to one of the claims 5-14, 25 
characterized in that the flat, disk-shaped part 

has a diameter which is only slightly smaller 
than the diameter of the mixing housing, so 
that the housing is divided into two chambers, 
of which the first contains the inlet opening and 30 
the second the outlet opening, and that the 
part is equipped with openings through which 
material can flow into the second chamber 
from the first chamber during mixing. 

35 

16. Device according to claim 15, 
characterized in that the openings in the flat 
disk-shaped part are arranged around the heart 
of that part. 
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